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Claim Rejections ^ 35 USC § 103 

1 . the following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
(US Pub 2003/0063558) in view of McFarland et al. (US 6,628.673) and further in view 
of Khan et. al (US 5,646,632). 

2. Regarding claim 1 Kim teaches a method for compensating for phase distortions 
in a base station of an OFDMA (orthogonal frequency division multiple access) based 
cellular system, comprising: 

(a) receiving OFDM (orthogonal frequency division multiplexing) symbols from a 
plurality of mobile stations, canceling a symbol guard interval using a reference timing 
signal, and performing an FFT (fast Fourier transform) process on the OFDM symbols 
(Paragraph 36 Lines 1-5, Paragraph 5 Lines 6-9, and Paragraph 50 Lines 3-4); 

(c) restoring phases of the OFDM symbols divided into subchannel groups (Paragraph 
52 Lines 6-8); and 
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(d) performing channel estimation and equalization on the restored OFDM symbols for 
each mobile station to thereby perform a demodulation process (Paragraph 29 Lines 1- 
8 and Paragraph 31 Lines 4-6). 

Kim does not teach: (a) the reference timing signal being established based on an 
estimation of relative delay times among mobile stations (b) dividing the OFDM symbols 
that have undergone FFT processing into sub channel groups of the mobile stations. 

However Khan teaches: 

(a) the reference timing signal being established based on an estimation of relative 
delay times among mobile stations (Fig. 2, element 215; column 2, lines 39 - 60; 
column 3, lines 29 - 47). What Khan disclose is the relative timing.established based on 
the relative delay times between the base stations. One of ordinary skill in the art can 
easily use the same procedure for establishing the relative timing based on relative 
times between mobile stations. Once the relative delay times are determined, and the 
reference timing signal determined then the phase restoration of the OFDM symbols 
would automatically make use of the reference timing generated, making the phase 
restoration dependent on the reference timing. 

Therefore, it would obvious to one of ordinary skill in the art to use the relative timing 
determination procedure of Khan in the system of Kim since this would allow the 
location of the mobile station (or base station as disclosed by Khan) to be determined. 

However McFarland et al. teaches: 
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(b) dividing the OFDM symbols that have undergone FFT processing into subchannel 
groups of the mobile stations (Column 9 Lines 48-53). 

It is advantageous to divide OFDM symbols into subchannel groups. Grouping OFDM 
subchannels based on their delay times results in a method with simpler and less 
computations (See McFarland et al., Column 5 Lines 4-8). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
divide the OFDM symbols of Kim's method into subchannel groups, as McFarland et al. 
teaches, in order to result in a method with simpler and less computations. 

Regarding claim 5, Kim teaches the method of claim 1 , wherein in (c). the phase 
distorted OFDM symbols of the mobile stations are restored by a relative delay time 
calculated based on a difference between a delay time of the base station and a 
reference time resulting from the reference timing signal (Paragraph 16 Lines 3-7 and 
Paragraph 30 Lines 1-4, wherein, the delay time of one of the 'two input complex 
signals' is interpreted as the delay time of the base station, and the delay time of the. 
second of the 'two input complex signals' is interpreted as that for a reference time 
resulting from the reference timing signal). 

Regarding claim 6, Kim teaches the method of claim 1 , wherein (d) comprises 
performing channel estimation and equalization to reduce residual distortions 
(Paragraph 29 Lines 1-8 and Paragraph 31 Lines 4-6). 
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Claims 1-4 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yu 
et al. (US Pub 2004/0076239) in view of McFarland et al. (US 6,628,673) and further in 
view of Khan et. al (US 5,646,632). 

Regarding claim 1 Yu et al. teaches a method for compensating for phase distortions in 
a base station of an OFDMA (orthogonal frequency division multiple access) based 
cellular system, comprising: 

(a) receiving OFDM (orthogonal frequency division multiplexing) symbols from a 
plurality of mobile stations, canceling a symbol guard interval using a reference timing 
signal, and performing an FFT (fast Fourier transform) process on the OFDM symbols 
(Paragraph 29 Lines 1-5 and Paragraph 27 Lines 1-3, wherein, as disclosed by 
applicant in the specification, the CP is interpreted as the symbol guard interval); 

(c) restoring phases of the OFDM symbols divided into sub channel groups (Paragraph 
27 Lines 3-17); and 

(d) performing channel estimation and equalization on the restored OFDM symbols for 
each mobile station to thereby perform a demodulation process (Paragraph 27 Lines 7- 
12). 

Yu et al. does not teach: (a) the reference timing signal being established based on an 
estimation of relative delay times among mobile stations (b) dividing the OFDM symbols 
that have undergone FFT processing into sub channel groups of the mobile stations. 
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However Khan teaches: 

(a) the reference timing signal being established based on an estimation of relative 
delay times among mobile stations (Fig. 2, element 215; column 2, lines 39 - 60; 
column 3, lines 29 - 47). What Khan disclose is the relative timing established based on 
the relative delay times between the base stations. One of ordinary skill in the art can 
easily use the same procedure for establishing the relative timing based on relative 
times between mobile stations. Once the relative delay times are determined, and the 
reference timing signal determined then the phase restoration of the OFDM symbols 
would automatically make use of the reference timing generated, making the phase 
restoration dependent on the reference timing. 

Therefore, it would obvious to one of ordinary skill in the art to use the relative timing 
determination procedure of Khan in the system of Kim since this would allow the 
location of the mobile station (or base station as disclosed by Khan) to be determined. 

However McFarland et al. teaches: 

(b) dividing the OFDM symbols that have undergone FFT processing into subchannel . 
groups of the mobile stations (Column 9 Lines 48-53). 

It is advantageous to divide OFDM symbols into subchannel groups. Grouping OFDM 
subchannels based on their delay times results in a method with simpler and less 
computations (See McFarland et al., Column 5 Lines 4-8), Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
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divide tlie OFDM symbols of Yu et al.'s method into subchannel groups, as McFarland 
et al. teaches, In order to result in a method with simpler and less computations. 

2) Regarding claim 2: 

McFarland et al. teaches, wherein as to the reference timing signal, predetermined 
mobile stations with delay times shorter than a predetemnined time are fomied into a 
group, and the reference timing signal for decoding mobile station signals of this group 
is generated (Column 9 Lines 48-53). 

As discussed in claim 1 above, it is advantageous that predetermined mobile stations 
with delay times shorter than a predetermined time are formed into a group, as that 
results in a method with simpler and less computations (See McFarland et al., Column. 5 
Lines 4-8). 

3) Regarding claim 3: 

Khan discloses the reference timing signal is obtained based on a delay time of the 
mobile station (see claim 1 above). Although Khan does not specifically teach, using 
the shortest delay within the group, such limitation is merely a matter of design choice 
and would have been obvious in the system of Yu et al. and McFarland et al. 

Regarding claim 4: Yu et al. teaches the method of claim 1 , wherein the FFT process in 
(a) is performed according to a reference symbol timing of the base station (Paragraph 
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27 Lines 13-17, wherein, the 'average phase' in interpreted as the reference symbol 
timing of the base station). 

Regarding claim 6 Yu et also teaches the method of claim 1 , wherein (d) comprises 
performing channel estimation and equalization to reduce residual distortions 
(Paragraph 27 Lines 3-1 2). 

Regarding claim 7 Yu et al. discloses, in a device for compensating for phase distortions 
of OFDM symbols received from a plurality of mobile stations in a base station of an 
OFDMA (orthogonal frequency division multiple access) based cellular system, a phase 
distortion compensator in the base station of the OFDMA-based cellular system, 
comprising: 

a symbol guard interval canceller for canceling a symbol guard interval of the OFDM 
symbols of the plurality of mobile stations received at the base station Page 6 
Application/Control Number: 10/691 ,084 Page 7 Art Unit: 261 1 (Paragraph 27 Lines 1- 
3, wherein, as disclosed by applicant in the specification, the CP is interpreted as the 
symbol guard interval); 

an FFT (fast Fourier transfomi) processor for performing an FFT process on the OFDM 
symbols with the cancelled symbol guard interval (Paragraph 27 Lines 2-3); 
a symbol timing estimator for estimating a time delay between a timing of each OFDM 
symbol received from the mobile station and a reference symbol timing of the base 
station (Paragraph 27 Lines 12-17, wherein, a phase is interpreted as a time delay); 
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a delay time phase compensator for compensating for phase distortions of the OFDM 
symbols of the mobile stations of the subchannels extracted by the subchannel group 
divider by using the delay time estimated by the symbol timing estimator (Paragraph 27 
Lines 7-17); 

and a channel estimation and equalizer for performing distortion correction of the OFDM 
symbols of the mobile Stations of the subchannels compensated by the delay time 
phase compensator, the distortion correction being perfomned according to an 
amplitude and a phase resulting from a signal channel of the mobile station (Paragraph 
14 Lines 11-16). 

All other limitations of claim 7 are as analyzed in claim 1 above. 

Regarding claim 8 Yu et al. discloses the device of claim 7, wherein the symbol timing 
estimator further comprises: 

a timing offset estimator for estimating a delay time of the mobile station with respect to 
a transmit symbol timing of the base station (Paragraph 27 Lines 12-17, wherein, a 
phase is interpreted as a delay time). 

Yu et al. does not disclose a timing controller for grouping together the mobile stations 
according to the delay times of the mobile stations estimated by the timing offset 
estimator. However, as discussed in claim 1 above, McFarland et al. discloses, a timing 
controller for grouping together the mobile stations according to the delay times of the 
mobile stations estimated by the timing offset estimator (Column 9 Lines 48-53). 
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Conclusion 

3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Contact Information 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adolf DSouza whose telephone number is 571-272- 
1043. The examiner can normally be reached on Monday through Friday from 8:00 AM 
to 5:00 PM EST. 
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if attempts to reacli tlie examiner by teleplione are unsuccessful, the examiner's 
supervisor, David Payne can be readied on 571-272-3024. Tlie fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Adolf DSouza 
Examiner 
Art Unit 261 1 
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